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Abstract
The importance of connection dispatching increased in the last few years because it has a great impact on the quality of service
for the customer. Thus, custom-tailored software was developed to optimally assist connection dispatchers in doing their work. 
To prove the suitability of the prototype software, a field study with a three-stage evaluation approach was chosen, consisting of 
User Diaries, Observation and Focus Groups. In this paper, we will focus on the Observation which was complemented by a 
short oral Questionnaire and the Critical Incident Technique. These three evaluation methods will be described with respect to
structure and layout, procedure as well as results. Moreover, the suitability of the evaluation methods for use in a field study with 
dispatchers in the field of connection dispatching will be reflected and discussed before a conclusion will be drawn. Finally, a
possible solution to adapt the software to the different workflows identified during the Observations will be presented. 
© 2015 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of AHFE Conference.
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1. Introduction
The importance of connection dispatching is increasing steadily because of its impacts on the quality of service 
for the customer and the resulting high visibility for them. That is why traffic authorities nowadays incorporate rules 
for connection assurance into their traffic contracts. Often these rules are accompanied by penalties for the case of 
not being able to preserve connections. As a consequence, not only the importance of connection dispatchers rises, 
but also the requirements imposed on them. Although railway companies are facing this situation at the moment, 
currently no specifically adapted software is used. To fill this gap, novel software was developed whose purpose is 
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to assist dispatchers in connection handling. Before integrating the prototype software in the daily working 
environment of the dispatchers, a field study ought to be conducted to prove its suitability. To facilitate meeting 
today's requirements, the software should be further improved upon and adapted to assist the dispatchers in their 
tasks at the best. To ensure this, dispatchers should be actively involved in evaluating this prototype software by 
testing it during their work and by stating their opinion and any improvement proposals. For achieving this goal, 
thee evaluation methods have been chosen for this field study: Diary Studies, Observation and Focus Group, 
conducted consecutively. 
In this paper, the main focus will be on the Observation, especially on describing the evaluation method and on 
reflecting its suitability for use in a field study with connection dispatchers. For reasons which will be explained 
later on, the Observation was complemented by a short oral Questionnaire and the Critical Incident Technique. 
This paper is structured as follows: An overview over related work in the field of connection dispatching will be 
given in Section 2 first. In Section 3, current problems and our motivation for conducting a field test using 
Observation will be presented. A description of the methodology can be found in Section 4. The results are 
presented in Section 5 and discussed in Section 6. In Section 7, a conclusion will be drawn.
2. Related work
Connection dispatching is a well-studied field of research with several different research focuses. In this paper, 
two of them will be presented.
The first involves software engineering and usability engineering. In this field, many different evaluation 
methods are used, but especially Questionnaires, Interviews and Observations are considered in more detail. Semi-
Structured interviews are mentioned in [2] and Unstructured Interviews in [3]. [2] and [3] also use Observation and 
Questionnaires; the latter are also used in [4]. Moreover,other evaluation methods are used (cf. [1]), but they will not 
be discussed further in this paper. Apart from that it is important that only the studies of [2] are real field studies, 
meaning that dispatchers used the software during their everyday work. All other references mentioned are rather 
laboratory studies. Although the study was conducted at their work place, the dispatchers had to handle a specific 
scenario created for the test. So far, little attention has been paid to the design and evaluation of dispatching 
software as in [14, 15].
The second focus concentrates on research concerning the detection and solution of connection conflicts. In this 
field, attention is often paid to the optimization of (traveler) delays. [5,6,7]Based on these delays, a system for 
connection dispatchingwhich interacts with an infrastructural counterpart is developed by [8] whereas[9] presents a
system with focus on the traveler's side of connection dispatching including a smart phone prototype application. 
Furthermore, a modular dispatching support system for connection dispatching including an evaluation for 
connection conflicts and solutions exceeding classical waiting strategies is regarded in [12,13].
3. Problem description
Connection dispatching is an important field in traffic management which gains steadily growing attention. 
Travelers expect more sophisticated solutions for disrupted itineraries. Furthermore, transportation authorities also 
expect solutions in case of connection conflicts and may impose penalties if connections break frequently.
The task of connection dispatching consists of surveillance of connections, conflict detection, and conflict 
resolution and customer information. As the expectations rise, the dispatcher is confronted with growing amounts of 
connection conflicts to be dealt with on one hand, and more complex solution development on the other hand. To 
accomplish his task and meet the expectations, he has to rely on software systems that support this designated 
workflow.
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3.1. Connection Dispatching Software
Connection Dispatching Software provides the tools necessary to accomplish the aforementioned tasks, namely
conflict detection [14], conflict resolutions [13] and visualization [14]. The latter visualizes the results of conflict 
detection and resolution such that the dispatcher can keep track of the current situation and decide appropriately 
about necessary measures.
In [14], a conflict detection and visualization including a basic conflict resolution has been developed in 
cooperation with a German railway company. The focus was on connection monitoring. A matrix view has been 
chosen in which feeders are arranged vertically and distributors horizontally (cf. Figure 1). Existing interchanges 
between feeder and distributor are represented by a colored cell which contains additional information. All other 
cells are empty.
The interface has three basic views. In the standard view, current and future connections up to a certain time 
horizon are displayed. Dispatched connections are hidden in this view to keep the overview clean, but can be shown 
in a second view. A third view shows more connections with less detail in the same screen size.
The dispatcher can apply various filters and sorting functions. Among the most important filters is the search 
function for a specific journey (third functional block in the head menu ofFigure 1). It can be applied for either of 
the feeder and the distributor separately. Apart from this specific function, many other filters can be employed, 
among them the selection of specific train station where connections take place, specific products (of the feeder and 
the distributor) or a specific time horizon for future connections. The filter settings can be found in the left menu 
area in Figure 1.
Fig.1. Matrix view of the connection dispatching software with filtering function and train search function.
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3.2. Evaluation in the field of connection dispatching
The software was initially developed for a simulation environment, the so-called Eisenbahnbetriebsfeld 
Darmstadt (EBD) [16], and was tested there in a first user study with dispatchers. Considering the results of the 
evaluation in the EBD [15] and an expert evaluation with usability experts, the user interface of the existing 
software was further improved to allow conducting a field study. Thirdly, this field study was conducted to prove 
the suitability of the prototype software, to further improve and better adapt it to the needs of prospective users 
before integrating it in their daily working environment. The aim of these three studies was to validate the interface 
design, the functionality and the suitability of the software according to the workflow conducted by connection 
dispatchers.
During the field study, three evaluation methods were carried out consecutively: Diary Studies, Observation and 
Focus Group. Using the Diary Studies as a first evaluation method allows ascertaining in advance which items to
concentrate on in detail during the Observation, and thus to be more focused. The second method, Observation, was 
combined with a short oral Questionnaire to clarify remaining questions from the User Diaries (see [11]). The Focus 
Group was chosen as the last evaluation method to discuss the results of the first two evaluation methods and to 
frame improvement proposals as requirements for the ongoing development process.[10] In this paper, we will 
concentrate on the Observation in the context of a field study with prototype software for connection dispatching. 
The focus will be on describing the evaluation method of Observation and the reflection of its suitability for use in 
the field of connection dispatching rather than on the prototype software as such.
The User Diaries yielded detailed data about the opinion of the user, directly from the user in the context of using 
the prototype over a longer period of time. [11] To reinforce these results, objective data needed to be gained, 
meaning data not influenced by the opinion of the dispatchers using the software, directly in the context of using the 
prototype by the dispatchers. That’s why the decision was taken to conduct an Observation. It was further decided to 
use the Participatory Observation and to fully integrate it in the dispatching process, to interact with the dispatchers 
and thus to prevent them from feeling uncomfortable. [10]
Since few questions remained unanswered from the analysis of the user diary, one additional aim arose, namely 
obtaining information from the participating dispatchers after the Observation. Methods which are applicable in this 
context include Questionnaires and Interviews.  The former allow to query many people in a short time and 
therefore gain a lot of data, but they are complicated to prepare and do not allow further inquiries. The latter permit 
these inquiries, but are very time-consuming. [17]
Due to the raising requirements in connection dispatching, the workload of connection dispatchers is growing 
quickly. This fact ruled out the application of Unstructured Interviews, even via telephone or internet and especially 
not in a face-to-face manner due to their time-consuming nature. That is why it was first decided to prepare a 
Questionnaire, but since it had to be ensured that all questions are fully answered, it was deemed necessary to ask 
the questions orally. One the one hand, this allowed asking the questions in a structured and time-effective manner 
and on the other hand, to ask further questions in case some aspects of the answers remain unclear. We refer to this 
combination as an oral Questionnaire since we first decided on conducting a Questionnaire and then decided to ask 
it orally. It is mostly identical to the method of a Structured Interview and can therefore also be referred to as such.
4. Methodology
For the evaluation, a Participatory Observation in combination with a short oral Questionnaire was chosen since 
this combination facilitated gaining different, complementary data and clarifying unanswered questions from the 
User Diaries (see [11]). Furthermore, critical incidents were discussed with the users at the end of the testing session. 
This combination ensures that on the one hand, objective data about the workflow could be obtained and on the other 
hand, questions which arose during the assessment of the User Diaries (see [11] could be addressed.
In this section, general aspects of the Participatory Observation are presented first since this was the main 
evaluation method which yielded most of the data in detail. Some aspects of the other two methods, Questionnaire 
and Critical Incidents Technique, are also presented briefly. Then, the focus is on the structure and the layout of the 
Participatory Observation and also of the Questionnaire for the prototype software. Finally, the procedure of 
implementing these methods, also considering the discussion of critical incidents, is explained.
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4.1. Introduction to the evaluation methods
Participatory Observation is a combination of a classic Observation with active involvement into the working 
process with the aim of obtaining detailed knowledge of the workflow. Furthermore, it is possible to gain 
information about the dispatchers' usage of the product, problems, behavior and physiological reactions while doing 
their job. Moreover, the usage frequency of specific functions or views can be ascertained. Due to the involvement 
into the working process, it is possible to gain authentic information and personal experience, [18] but the downside 
is that the observer might be distracted from the working process and may therefore get confusedabout his two roles 
or even forget one. [17]
In this specific case, the Questionnaire allows gaining much detailed information within a short time. The effort 
for preparing the Questionnaire is a major disadvantage; it could be avoided in this case by limitingthe number of 
questions to seven and by asking them orally. [17]
The Critical Incident Technique was used in addition. With critical incidents, in this case, we refer to notable 
negative experiences or problems during the Observation. It could also apply to particular positive experiences, but 
in this case, no such experience could be observed.[17]
4.2. Structure and layout
For the Observation, a so-called observation guideline was prepared to facilitate the procedure of taking notes 
during the Observation. It consists of 17 pages in total which can be divided into three parts: 13 pages for the 
Observation, three pages for the Questionnaire and one page for recording Critical Incidents. 
The part for taking notes during the Observation starts with a first page for writing down general information, 
such as date, time, place and some information according to the working environment and the observed person. This 
is followed by two pages for collecting information concerning the workflow during prototype use describing the 
current situation, the tasks, and the functions and views used for performing this workflow. Following this, for each 
function and view there are two dedicated pages to collect information about the current situation, the tasks, the 
system's state, the reason for usage, a detailed description of the usage as such and connections to other functions 
and views, if any. Additional points include: the current situation, the tasks, the workflow and the reason for using 
specific aids and the system's performance (especially when being slow). Apart from these aspects, every second 
page offers the possibility for wiring down further detailed information and descriptions. The page for Critical 
Incidents was just a blank page for notes.
The Questionnaire consisted of seven questions, three of which were general questions about what the dispatchers 
liked and disliked about the prototype software. The purpose of the Questionnaires was to clarify remaining 
ambiguities which arose during the analysis of the Diaries. Feedback could also be given regarding additional 
functions the dispatcher would like to have implemented in the production system. Moreover, there are three 
questions concerning specific functions and one question appertaining to a specific view of the prototype software. 
These functions and views were identified as the principal functions during the analysis of the User Diaries. The 
focus of the Questionnaire was derived from the Diary Study conducted previously. 
4.3. Procedure
The procedure of conducting the Observation was identical for each participant. The Observation was started with 
a short introduction to the observer, to the project and the prototype software and to the procedure of the 
Observation. The participant was asked for his agreement and in a positive case, the Observation was started by 
launching the prototype software. The Observation took about one and a half hours. 
During this Observation, the observer participated in the normal work of a dispatcher in the field of connection 
dispatching, e.g., by observing the monitoring of connections, dispatching connections or searching for alternative 
trains. The observer was allowed to ask questions regarding the working process or the usage of specific functions or 
views in a specific situation to get a better understanding of the workflow which should be supported by the 
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prototype. During phases when the dispatcher had to take other actions different from connection dispatching, the 
observer did not interfere and used the time for taking or adding notes. 
The orally asked Questionnaire was presented to the dispatcher afterwards, asking him if he was ready to answer 
the questions orally. The dispatchers were asked right at their working place during their work shift, meaning they 
had to answer the questions and simultaneously monitor the current traffic situation. Therefore, they always had the 
possibility to interrupt the interview to focus on their work, and return to answering the questions later when the 
situation permits. The questions were asked consecutively with enough time to think and properly answer them. 
Furthermore, it was possible for the dispatchers to reject answering question and also to ask questions themselves if 
something remained unclear. The answers were written down by the observer. Critical Incidents, if any, were 
discussed subsequently. The procedure described lasted about two hours in total. 
5. Results
In this section, results of the Observation, the Questionnaire and the Critical Incidents Technique will be 
presented briefly, as well as general results and the most important results for this project, the identification of two 
different workflows. Detailed results regarding specific functions and views could also be obtained, but will not be 
expanded on in this paper because they require detailed knowledge of the prototype software and they are not 
relevant to reflect the three evaluation methods used during the field study with connection dispatchers presented in 
this paper. 
Altogether, seven persons have already been observed and interviewed at two different operations control centers 
during the duration of two weeks. Monday and Friday were mainly chosen as Observation days since these are the 
two days with the most traffic. Most users observed were young, motivated and not further irritated by the 
Observation situation. A few were had not been working for a long time, so they have to be considered as having 
little experience and not being fully familiar with the systems they use and the tasks they have to fulfill.
Nobody rejected to participate in the Observation, but three dispatchers refused answering the questions of the 
Questionnaire. They stated not feeling comfortable about answering the questions because they had been using the 
prototype for the very first time. 
The most important result of the Observation is the identification of two different workflows since they are 
important for further improving and better adapting the prototype software to the needs of the dispatchers. Moreover, 
it is important to consider both types of workflow when improving and adapting the prototype. So far, both 
workflows are supported by the prototype software, but in certain cases not in an optimal way.
In the first workflow, the prototype software is used as a quick search engine. The dispatcher uses the train search 
function very frequently, then uses the filtering function to select this single train and subsequently takes measures 
for this train. They preferably use additional programs for gathering general information about the current situation 
and then use the connection dispatching software to obtain specific information about the connection status for a 
particular train.
In the second workflow, the prototype software is used to obtain a general overview over the current traffic and 
connection situation, to perform the tasks of monitoring and conflict detection. This workflow is primarily used for 
bigger stations. The matrix view provides the dispatchers with an overview over the current situation and thus 
enables them to react quickly in case of disturbance or delay. Subsequently, the prototype software gives them input 
information for taking further steps, such as securing or breaking connections.
As a consequence of these two workflows, it was suggested to integrate the train search function into the filtering 
function and to allow hiding this area of the program. Dispatchers preferring the first workflow have all necessary 
functions within one part of the window and thus can easily execute all steps of their workflow with all functions 
with all functions arranged in proper sequence. Dispatchers preferring the second workflow only infrequently use the 
filtering train search functions; following our suggestion, they can fold away this dialog to gain more space for the 
matrix itself. As a result, both workflows are supported in an optimal manner. The changes can be implemented in 
an easy and cost-effective way. 
The answers of the Questionnaire revealed that the users were rather satisfied with the prototype software. 
Substantial dissatisfaction only resulted from bugs of the prototype software, but not from the software itself or its 
usage, functions or views. Furthermore, many improvement proposals could be identified. Especially the questions 
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regarding the functions and views generated valuable input for the discussion during the Focus Group which was 
hosted after the Observation. Furthermore, these answers could answer the questions which were identified during 
the analysis of the User Diaries, initially having remained unclear.
Critical Incidents could only be identified during three Observations. They were mostly caused by bugs in the 
prototype software which could lead to operator error, incorrect dispatching decisions and ambiguities during 
prototype usage.
6. Discussion
During the Observation, issues with two groups of users arose, firstly with inexperienced and poorly trained users 
and secondly poorly motivated users. The first group of users was quickly overwhelmed by using new and unknown 
software.  It seems they mostly felt being forced to learn new software rather than having an opportunity to help 
creating a new tool to facilitate their work in the future. Thus they were not able to address the prototype in depth 
before the Observation and could not establish a stable workflow in the course of it. The second group of users did 
not establish a stable workflow as well, but not due to mental overload, but insufficient motivation. They did not 
even familiarize themselves with all functions and views of the program and thus were not able to use it properly.  
Only during the Observation they started using the program since they were virtually forced to; hence, their input 
was of little value. As a consequence of having used using the prototype before, these two groups were not able to 
competently answer the questions of the oral Questionnaire. Two questions arise from this situation. The first is how 
to motivate people to participate in the field study and how to encourage the participants to independently establish a 
stable workflow for the Observation. The second is how to benefit from the results of the aforementioned 
problematic user groups. On the one hand they can distort the results of the Observation and can provide misleading 
hints; on the other hand, omitting parts of data must be done with the utmost caution and can be scientifically 
doubtful. The possibility to select in advance the participating users is probably inacceptable from a scientific point 
of view.
The oral Questionnaire was conducted during the normal work situation and thus, the dispatchers were distracted 
from their work for a certain time.  It should be considered if it is a viable, less interfering option to only observe the 
dispatchers during their work and to defer the interview until their break; but premature fatigue and possible conflict 
with applicable law has to be taken into account.
The results of the Observation also show that users having tested the software intensively during the Free 
Exploration Phase and the Diary Studies (see [11]) have indeed established a stable workflow. They could provide
valuable insight into their daily work with the prototype software and allowed to get a good understanding of room 
for improvement. This knowledge and understanding was further increased by the possibility to be directly involved 
into the work by means of conducting a Participatory Observation.
The short oral Questionnaire permitted to ask for specific ambiguities, problems and remaining questions after 
having analyzed the User Diaries that had been conducted before the Observation. Therefore, these results could be
better interpreted for the Focus Group which was conducted after the Observation. 
7. Conclusion
The evaluation method of Observation in combination with a short oral Questionnaire in a field study with 
connection dispatchers was successful. A lot of insightful data could be gathered which provided helpful input for 
further improving and better adapting the prototype software to the needs of the users, but likewise to better interpret 
the results for the Focus Group conducted as a subsequent final evaluation method later in the project. Moreover, 
insights into the work of the dispatchers with the prototype software and a good understanding on how this software 
can be further improved to better adapt it to the needs of the dispatchers could be gained. Thus, Observation has 
proven to be useful in the context of evaluating dispatching software. 
Moreover, the combination of evaluation methods, firstly User Diaries, secondly Observation combined with a 
short oral Questionnaire and thirdly the Focus Group has proven to be a good combination since they complement 
each other very well: Each method allowed gaining different, complementary data and had therefore a great benefit. 
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The User Diaries provided a general overview over the usage of the prototype software. With the help of the 
Observation, valuable information about the workflow of the dispatchers using the prototype software could be 
gained. Moreover, the oral Questionnaire allowed clarifying remaining questions that arose from the User Diaries. In 
a last step, the results of the first two evaluation methods and the improvement proposals as well were discussed 
during a Focus Group. After all, the chosen sequence of methods could be proven valuable. 
Nevertheless, further investigations need to be conducted to deal with the remaining questions of how to increase 
the motivation of the participating users, how to deal with results of inexperienced, untrained and poorly motivated 
users, and when and where exactly to conduct the short oral Questionnaire.
Using the results of the Observation presented in this paper, the prototype software can now be developed further 
and improved to better support dispatchers in doing their work. One of the two stable workflows described in 
Section 5 is identical to the one the program was initially designed for. The second one is distinctly different. So the 
challenge is to adapt the software in a way that the original workflow as well as the newly observed one can both be 
performed ideally. 
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